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1. (a) qlr"i&-s qBq q(Bt fi$t

Define relative error.

(b) cft-ffiq .{bK Tq ffi BffiE
fl6e{ frqcl qnqlo-{T s-{1 r

P2sl 150r

g.

1. "

4 SEM T'N'GP MTHC4A .

.,.' ' ."./-' 
"..--,---'

2o 25
( June )

MATHEMATICS

( Core )

Paper: MTHC4A

{ Nuncrlcal Methods I

hil Marlcs: 45

Time :2 hours

The figures inthe morginindicate full mr:rles

forth.e questiors

frRqqq
4

(Turn Ouer )



!.-: ..,

.

| 2 I t..,.

' Discuss bisection method to lind a root
of an equation.

qwt / Or

fith-qmu{ 'fqfrrq fi2<'ffi E.rfrs{ DIRtI

ulqtE tfreffi

Find ./iZ to four places of decimal by

Newton-Raphson method.

(c) qr-s 'rqrG1 
q&ffiq< er< qrcqrEil iFqt I 4

Discuss the rate ofconvergence ofsecant
method.

qwr / or

u16mfr{:

Write short notes on :

(t) ftqzts eE

Absolute error

$il hre-+n q;F

Truncation error
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2. (a)

(b)

(31

qq{6n ffi-{ss{ qigr fr$r

Define permutation matrix.

flcq qfrfreqD-{ flq"G srcrrfl $R
wt{t-{ s{t :

ffiT

Solve the system using. Gauss
elimination method :

-xt + x2 -2x" =4
x2-x3=l

-x2 *2x, =Q

(c) flBq-q-6n ffi'B ercrror +R lqtqn T<r 
'

Apply Gauss-Jordan method to solve

3x+g+22=3
2x-39-z=-3
x+2gtZ=4

9411/ Or

rflEq-c<i{sq flqfrq qBqrr{ ftq-6q qTrautt

TflI

Discuss the convergence of Gauss-Seidel
method.
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s. (a) sf'fu eh Snrir<zqr< ?tt<12-q5{ w+

Define interpoiation and extrapolation
with an example of each.

(b) eqrq ffir

Prove that

L|fi2l = (f, +/,*r)M

(c) 6drcfq{ ?tK"rcqD{ Tq <r<qr< TR, 2 <t stiot+

ex &fi< qffi rqts P(x) {rfic< Efrsq qas

Using Lagrange interpolatioir formula,
find the unique polynomial P(x)of degree

2 or less such that

P(1) = f, P(3) =27, P{41 = 64

qw/ or

fiotq-affi rKdr6 $K1CEF'{ ,me{
ql(E[F-{ T-{I I

fi\rq

l4l

Discuss Newton-Gregory
interpolation method.

forward
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4. (a) c($rfls qqfu frErs fiTT-{ IiBr fqil I . 1

Define quadrature rule of the numerical
integraion.

(b) 'trubi q,mre< Bryes 6e"rw-sn fiw q<qf< +R
12xI ---drN Tr{ fiqh +-{I t 4J-z s+2*'

Evaluate !1, ;*using trapezoidat

rule with five ordinates.

qeFfi / Or

q({nqs qR&q fi-flql< s7str, ffir
Bfrs<T r

Derive Simpson's 3/8th rule of
numerical integration.

(c) {frAs fi-"rq-+q *'d fiT{ <r-{q< TR

I;#^q,, fiqt sEI r

Evaluate | -dxuvQuaLG 
Jo 1* *z 

bY using composite
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qw/ or

qKilflE qiE&S Boole,s fiTIT fiIZ{ qTCqID;II

T-{I I

Discuss Boole's rule
integration.

numerical

5. (o) AqT-{< ffi& <r+q{ +R a = o'2 3E q{E-s

TFI-{ IqTifefi A' = x2 + Y2 , Y(Ol =14 <ffi

y (0'4)< qlG<i qra Gfrs<t r

Find an approdmation to A p'4) for the
initial value problem

a'= x2 +g2, y(ol=L

using Euler method with h = O'2.

(b) fin Sffq a'= x+siny, yCI)= 1, ffiTrg<l 6{

h = o.2 u{< f[cs sf€l{R o6ft q-aqr{ +T16I

<-c<?, r'u ap.2) fl61{t $r{rrc 0.05 \oA$ o{

YEq{t 6

Given the equation A' = x+sing with
g(0) = L, show +'hat it is sufficient to use

Euler's method with the step h =O'2 to
compute AP"2\ with an error less than
0.05.
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w:F{t / or

ftqr qcq

du
fi=a-x, a(ol=2

Runge-Kutta et6trq <tifqlir TR y(o.l) W+

aQ.2F ffi frtBEI Eqfrs qntq \ffis Gfrs* r

duGiven A. = A - x, y(0) = 2, find y(0. 1) and
ctx

Ap-21 correct to three decimal places
using Runge-Kutta method.
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